(hereafter, ANO-L 431/21). 1 Active spaces of 7 electrons in 7 molecular orbitals (MOs) (4π, 3π*), 5 electrons in 6 MOs (4π, 2π*), 5 electrons in 5 MOs (3π, 2π*), and 7 electrons in 6 MOs (4π, 2π*) were used for the ·OH reaction products of uracil, thymine, cytosine, and 5,6-dihydrouracil, respectively. Two types of conformations of the adducts were found: a) H int and H ext rotamers, characterized by a different orientation of the ·OH group with respect to the ring, inside and outside the ring, respectively, and b) the axial -equatorial conformers. The optimized geometries of the conformers considered in the present study are displayed in Fig. S1 . All the ·OH adducts were obtained in the axial conformation, except the C5OH· H int rotamer.
Vertical excitation energies were computed with the CASPT2 method at the optimized CASSCF geometries, that is, the CASPT2//CASSCF protocol. All the π bonding and π* 
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II. CALIBRATION OF THE CASPT2//CASSCF/ANO-L APPROACH
U6OH· (see Fig. 1 and Fig. S1 ) was chosen for the calibration. Three sets of calculations were carried out in order to find the optimal active space, number of roots in the state-average (SA)
CASSCF calculations, and basis set for an accurate determination of the vertical excitation energies.
In order to determine the appropriate number of roots for the SA-CASSCF/CASPT2
computations, vertical CASPT2(15in10) excitation energies of U6OH· were calculated at the CASSCF geometries, starting from 2 roots until minor changes were obtained in the energies of the lowest-lying excited states below 5 eV. Stable values were found with 10 and 11 roots (cf. . Table SI ).
In addition, calibration of the active space was carried out comparing the SA ( Significant changes (in particular, an energy decrease of ~0.45 eV), were only detected for a high-energy state, D 6 , preserving the results for the low-energy part of the spectrum (cf. Table   SI ).
In summary, the SA(10)-CASSCF/CASPT2/ANO-L 431/21 level of theory with active spaces CAS(15in10) and CAS(11in8) were established as stable for the vertical energy computations in the ·OH pyrimidine adducts and the H-abstraction products of 5,6-dihydrouracil, respectively.
This approach is therefore capable of providing with an accurate determination of the excited states of the studied compounds. 
III. SPIN DENSITY OF THE RELEVANT STATES
The spin-density representation of the main electronic excitations in the UV-Vis range for the ·OH products of uracil, thymine, cytosine, and 5,6-dihydrouracil is displayed in Fig. S3 . The ground state is in reasonably agreement with the schematic structures of Fig 
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IV. EFFECT OF CONFORMATIONS AND POLAR SOLVENT IN THE VERTICAL EXCITATION ENERGIES
Two groups of conformers, H int /H ext and axial/equatorial, are possible in the studied compounds (see Fig. S1 ). No large changes can be expected for the excitation energies. In order verify it, CASPT2 vertical energies are compared for different conformers. Negligible energy differences (~0.1 eV) are found (Table SII) . For U6OH· and T6OH·, the same energy is obtained, while for C6OH·, an insignificant difference. On the other hand, it is worth mentioning that the C5OH· H int rotamer was obtained in the equatorial conformation. At the ground state, the C5OH· H int geometry is ~0.15 eV (~3.45 kcal/mol) more stable than H ext , but its excited states are slightly higher in energy. Thus, the differences in the CASPT2 energies of the states with respect to the H ext rotamer are low (<0.11 eV). In conclusion, well-defined absorption energies are estimated for the isolated species. Regarding the dipole moments, the relative orientation of the hydroxyl group with respect to the ring implies changes in the ground 2 (π 1 D 1 ) and excited 2 (π 2 D 3 ) state values (see Table SIII) , and more interestingly in the relative values, which points to different spectral shifts in polar solvents; in all cases towards smaller wavelengths. Hence, larger differences are obtained in general for the H ext , indicating larger blue-shifts as compared to H int . According to this qualitative analysis, it can be concluded that the presence of both types of rotamers contribute to the broadness of the absorption band observed in the experiments. 
V. CARTESIAN COORDINATES OF THE STUDIED STRUCTURES
